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[0002] The bioavailability of protein therapeutics are often limited due to theirshort plasma half life nr. 
SSI! ™ 6raP K ? Carri6r SyStemS 9 " 249 < 1 " 2 * Katre - Adv ^ed D^eSsSms 10 91 

! Ti k C m' USA 84 ' 1487 (1987)) ' ™ F « f 78 " 181 " 111 et al - J P"- J- Cancer Res 85 9 ( Si 

Sow, t^lt- i24, k 529 (1994)) and cD4 - ,gG (cham ° w « ai - *«•* <*™ 5. 133 o^sxr 

creased over other PEG interferon-a conjugates, yet the reduction in antiviral activity is similar In addition me PFr 
[0006] The physiologically active PEG-IFNa conjugate species of this invention has the formula: 



o 

ROCH 2 CH 2 (OCH 2 GH2)n— O-C-NH i 

L 

IFNa 

O O 



Z PPG Il!Z J 9 inVemi ° n h3S the Same US6S as IFNa - for exam P |e ' antiproliferative uses In particular 

leS f , T U9ateS °' thiS inVen,i ° n are useful 10 treat ™™nomodulatory disorders such as neopSstic 

SSS^TSL^ Ce " ' eUkemia ' ° ML ' 3nd ^P 081 ' 5 Sarcoma - and leases, in the same wav 

(eSPeC,ally ,FNa2a) are U8ed to treat *«• <^ses. However, the conjugate of this inven ion has TproveS 
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properties including superior stability, greater solubility, enhanced circulating half-life and plasma residence times. In 
addition, these conjugates have antiproliferative activity which is superior to IFNa. Also as noted the conjugate shows 
a surprising dissociation of antiviral and antiproliferative effects. This property is additionally useful to enhance a desired 
activity of a conjugate, while decreasing or eliminating an undesired activity. For example, if an undesired side effect 
5 is associated with the antiviral activity, eliminating this activity would eliminate the side effect, while retaining the anti- 
proliferative activity. Therefore, the present invention also comprises the pharmaceutical compositions on the basis of 
the compounds of formula I or their salts and to methods for producing them. 

[0008] The pharmaceutical compositions of the present invention used in the control or prevention of illnesses com- 
prises an interferon conjugate of the general formula I and a therapeutically inert, non toxic and therapeutically accept- 
to able carrier material. The pharmaceutical compositions to be used can be formulated and dosed in a fashion consistent 
with good medical practice taking into consideration the disorder to be treated, the condition of the individual patient, 
the site of delivery of the protein conjugate, the method of administration and other factors known to practitioners. 
[0009] The claimed conjugate is a physiologically active PEG-IFNa conjugate having the formula 
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ROCH 2 CH 2 (OCH 2 CH2)n — O— C— NH 



A 



(CH2) 4 



I 

R'OCHaC^OCHaCHaJn' — O— Cj— ^jj — X — 



IFNa 



where R and R 1 are independently lower alkyl; X is NH or O (X is at least one of the functional groups in the IFNa 
molecule selected from NH 2 or OH); n and n' are Integers having a sum of from 600 to 1500; and the average molecular 
weight of the polyethylene glycol units in said conjugate is from 26,000 dattons to 66,000 daltons. The conjugate of 
formula I has a branched structure, in that two PEG moieties are attached to the protein via a single linkage. 

35 [001 0] The numbers n and n* are selected such that the resulting conjugate of Formula I has a physiological activity 
of IFNa, which activity may represent the same as, more than, or a fraction of the corresponding activity of unmodified 
IFNa. n and n' (n and n' may be the same or different) represent the number of ethylene glycol units in the PEG. A 
single PEG unit of OCH 2 CH 2 has a molecular weight of about 44 daltons. The molecular weight of the conjugate 
(excluding the molecular weight of the IFNa) depends on the numbers n and n\ The sum of n and n" for the conjugate 

40 of Formula I is from 600 to 1 500, producing a conjugate having a total average molecular weight of PEG units of from 
26,000 to 66,000 and preferably from 35,000 to 45,000 daltons, and especially 39,000 to 45,000 daltons, with 40,000 
daltons especially preferred. A preferred sum of n and n* is from 800 to 1200, with the average sum being from 850 to 
1000, and a preferred sum being about 910. Either of n or n' may individually be 420 or 520, or both may be 420 or 
520, or both may be 455. The preferred ratio of n to n 1 is from 0.5 to 1 .5, with an especially preferred ratio of from 0.8 

45 to 1 .2. A molecular weight of "about" a certain number means that it is within a reasonable range of that number as 
determined by conventional analytical techniques. 

[0011] Also preferred is a conjugate of Formula I where IFNa is IFNa2a, a conjugate where R and R' are methyl, a 
conjugate where X is NH, and a conjugate where n and n' are individually or both either 420 or 520. Such a conjugate 
having all the above characteristics is especially preferred. 
so [0012] R and R' may be any lower aikyl, by which is meant an alkyl group having from one to six carbon atoms such 
as methyl, ethyl, isopropyl, etc. Branched alkyls are included. A preferred alkyl Is methyl. With regard to the two PEG 
groups of Formula I, R and R' may be the same or different. 

[0013] By IFNa (interferon a) and its species IFNa2a is meant the natural or recombinant protein, preferably human, 
as obtained from any conventional source such as tissues, protein synthesis, cell culture with natural or recombinant 
55 cells. Any protein having the activity of IFNa, such as muteins or otherwise modified proteins, Is encompassed. Ob- 
taining and isolating IFNa from natural or recombinant sources is well known (Pestka, Arch. Biochem. Biophys. 221 , 
1 (1983)). A preferred IFNa is IFNa2a, which as stated above, is obtained by known methods (Pestka, Sci. Am. 249, 
36 (1983); European Patent No. 43 980)). 
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[0014] The physiologically active conjugate of Formula I has IFNcc activity, by which is meant any fraction or multiple 
of any known FNo acUvrty. as determined by various assays known in the art. In particular, the conjugated Z I s 
nvent.cn have IFNa activity as shown by antiproliferative activity against tumor cells and antMral 

w" ^ n a thTart? o eSe " TT °' ** "** h 3 C * ate « ba ^terrnl^Z 

well known, n the art for example the assays described below (see also Rubinstein et al., j. Virol. 37 755 (1981) 

1 ' rT R l S ; 42 ' 4948 (1982)) - ^ ° f thiS inVen,ion is a c °^ ate of Formula I which has great! an i 
proliferative activity and less antiviral activity than unmodified I FNct. 

[0015] The conjugate of Formula I is produced by covalent linkage of IFNa to PEG which has been activated b« 
rep.acement of the PEG hydroxy, with a linking group, forming a reagent which is an N-hydroxy su^S ester 
tSSZ 7 ^ m ° nomethox y PEG > ° f F °™ la '■• reagent may be obtained * oSEZJfnSE 

SSSSEf ££H£E? ,s via r r ide or ester bond - ,n a preferred conjugate - iiige - * 

iSZ^H 25 .2? TT |s a method for increasing the antiproliferative activity of IFNa while reducing the 

conjugate * 9 38 3b ° Ve t0 3 reagent of Fomu,a " t0 P roduce a PEG 'FN 

KL X ' epresents t the attacnmen < site on IFNa by which the PEG reagent of Formula II is covalently attached to 

FN« tL reL3~ T*? P h rimary . amin ° 9r ° UPS (XH = NH ^ °" f ° r eXam P' e * sine ° r to the N^nus of the 
IFNa. The reagents can also attach to a hydroxyl (XH = OH) on for example serine. 



O 

ROCHaCHaCOCHaCHaJn — O— C— NH 

CH 



35 O 

ROCHaCH^O^CH^ — O — C — NH °< 



XH-DPNa 



(CH2) 4 + HON 



R-OCHjCH^OCHjCHa),,.— O-C— ^^'^ X "~ ***** 



II 

O 



[0017] The reagent of formula II (PEG2-NHS), in which a total of 2 mono-methoxy PEG (m-PEG) chains are linked 
St^tT 6aCh 3t "I 6 , 0 3nd £ 3min ° 9,0UPS Via carbamate (methane) bonds and having the lysine carboxyl group 

et al., supra) applicable to a reagent with R as lower alkyl, and a desired n. The reagent may be obtained f rom Shear- 
water Polymers Inc. (Huntsville, Alabama). The preferred average M W of the PEG obtained is about 20,000 daltons 
proving a total PEG mass of about 40,000 daltons in PEG2-NHS (other MWs may be obtained by varying n forthe 
PEG-alcohol starting materials for the reagent of Formula II, by conventional methods) 7 9 

E™L I" ^UTT * ° f l 0 ™! 3 " m3y be con i u 9 ated t0 IFN « bv conventional methods. Specifically, the reagent of 
Formula II pnmanly reacts w.th one or more of the primary amino groups (for example N-terminus and lysine side 
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chains) of IFNa (for example IFNa2a) to form an amide linkage between the IFNa and the polymer backbone of PEG. 
The PEGylation reaction can also take place between PEG2-NHS and the free (if any) hydroxy! groups (for example 
serine) of IFNa to form an ester linkage. The reaction mechanism is shown above. The reaction conditions are con- 
ventional to a skilled person, and are provided in detail below. The PEG reagent is combined with IFNa under mildly 
5 basic conditions at low temperature under conditions suitable for a nucleophilic substitution which will produce the 
conjugate of Formula I. This is also shown in the above reaction mechanism. 

[0019] Attaching the reagents to IFNa may be accomplished by conventional methods. PEGs of any selected MW 
of this invention may be used. Reaction conditions may be selected to provide the claimed conjugate with one reagent 
attached. The conjugate of Formula I, which has a single reagent of Formula II attached, is separated from unmodified 
10 IFNa and conjugates having attached more than one reagent molecule by conventional methods. Purification methods 
such as cation exchange chromatography may be used to separate conjugates by charge difference, which effectively 
separates conjugates into their various molecular weights. The content of the fractions obtained by cation exchange 
chromatography may be identified by molecular weight using conventional methods, for example, mass spectroscopy, 
SDS-PAGE, or other known methods for separating molecular entities by molecular weight. A fraction then is accord- 
's ingly identified which contains the conjugate of Formula I purified free from unmodified IFNa and from conjugates 
having more than one reagent attached. In addition, the reagents of Formula it release one lysine per reagent upon 
acid hydrolysis, so that the number of lysines in the hydrolysis indicates the number of PEGs attached to the protein, 
thus the number of reagent molecules attached to a conjugate may be verified. 

[0020] The following Examples are provided to illustrate further the invention . IFNa2a is used in these examples. 
20 Other species of IFNa may also be conjugated to PEG by the methods exemplified. 

DESCRIPTION OF THE DRAWINGS 

[0021] 

25 

Figure 1: Antitumor activity of the PEG2-IFNalpha2a in nude mice implanted subcutaneously with human renal 
A498 cells, il animals received a subcutaneous implant of 2 x 10 6 human renal A498 cells on Study Day -33. On 
Study Day 0 PEG-IFNalpha2a treatment was initiated. The indicated amount (30, 60, 120 or 300 u.g) of PEG2-IFN 
alpha2a was administered subcutaneously under the opposite flank of the tumor, 1 time per week for a four week 
30 period. 

Figure 2: Antitumor activity of IFNalpha2a in nude mice implanted subcutaneously with human renal A498 cells. 
All animals received a subcutaneous implant of 2 x 1 0 6 human renal A498 cells on Study Day -33. On Study Day 
0 IFNalpha2a treatment was initiated. The indicated amount (1 0, 20, 40 or 1 00 \ig) of IFNalpha2a was administered 
35 subcutaneously under the opposite flank of the tumor, 3 times per week for a four week period. 

Figure 3: Antitumor activity of PEG2-IFNa!pha2a in nude mice implanted subcutaneously with human renal ACHN 
cells. All animals received a subcutaneous implant of 2 x 1 0 s human renal ACHN cells on Study Day -25. On Study 
Day 0 PEG2-IFNalpha2a treatment was initiated. The indicated amount (30, 60, 120 or 300 \ig) of 
40 PEG2-IFNalpha2a was administered subcutaneously under the opposite flank of the tumor, 1 time per week for a 

five week period. 

Figure 4: Antitumor activity of IFNalpha2a in nude mice implanted subcutaneously with human renal ACHN cells. 
All animals received a subcutaneous implant of 2 x 1 0 6 human renal ACHN cells on Study Day -25. On Study Day 
45 o IFNalpha2a treatment was initiated. The indicated amount (10, 20, 40 or 100 u.g) of IFNalpha2a was indicated 

amount (10, 20, 40 or 100 u.g) of IFNalpha2a was administered subcutaneously under the opposite fiank of the 
tumor, 3 times per week for a five week perid. 

Figure 5: Antitumor activity of PEG2-iFNalpha2a in nude mice implanted subcutaneously with human renal G402 
so cells. All animals received a subcutaneous implant of 2 x 1 0 6 human renal G402 cells on Study Day -45. On Study 

Day 0 PEG2-IFNalpha2a treatment was initiated. The indicated amount (30, 60, 120 or 300 u,g) of 
PEG2-IFNalpha2a was administered subcutaneously under the opposite flank of the tumor, 1 time per week for a 
five week period. 

55 Figure 6: Antitumor activity of IFNalpha2a in nude mice implanted subcutaneously with human renal G402 cells. 

All animals received a subcutaneous implant of 2 x 10 6 human renal G402 cells on Study Day -45. On Study Day 
0 IFNalpha2a treatment was initiated. The indicated amount (10, 20, 40 or 1 00 u.g) of IFNalpha2a was administered 
subcutaneously under the opposite flank of the tumor, 3 times per week for a five week period. 
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Example 1 

Preparation of conjugate of Formula I 
Materials . 



[0022] Interferono2a was prepared by known methods (Pestka, supra). Polyethylene alvcol <PEG\ r M «»nt „f , . 

S oh 7 Tw Were "7*2 ^ EM Separati0nS (Gibbst0Wn ' MA >' Concentrated (10X) plJpK^SS 
(PBS), P H 7.3, was purchased from BioWhittaker (Walkersville, MD). Sodium dodecyl (laurel) StatoSZS^ 
gel elecfrophoresis(SDS-PAGE) precast gels and electrophoresis units were obtaJnTZmNOvS^S^f 
Concentrated Fast Stain for protein staining of PEG conjugates on SDS-PAGE was pumhTsed from K n 9 * 2' 
InMNewton. MA). The LAL endotoxin assay kit was purchased from Asso^Tc^f^S^ Hole^MA ' 

JESSES 

Experimental Procedures 

A. Small scale preparation of conjugate of Formula I 

2 tn J hundmd-eight milligrams (5.2umol) of the reagent of Formula II (average MW of 40,000 daltons) were 
added to 50 mg (2.6^01) of IFNa in 10ml of 100mM borate, pH 8.0. Final protein reagent molar ratio was 12 T^e 
reaction m,xture was stirred at 4'C for 2 hour, The reaction was W»«M*£p^^Z^ 

ZTTcT ^ 1 r ammJum ^ PH " The C ° IU ™ eZeTw^o' ed^ SEEKS 
280nm. The column was then washed with the equilibration buffer until UV absorbance returned to baLTne PEG fpN 
conjugates hav.ng more than one reagent of Formula II attached (PEG-IFN oligomers) "ZeuTnZ 40 mS'l 
mo.umacetate, pH 4* and the conjugate of Formula I was e.uted with 0.12M Nad 1 17* mM ammoniu. aceSe 
buffer. The unmodified I FN remaining in the column was eluted with 0.5M NaCI in the same buffeT^Imn wal 
regenerated by a 1 .0M NaCI wash followed by the equilibration buffer wash. The pooledtatfions of cotTa^f 

srzr^ in an Amicon stirred ce " ** • vmio ^zT^zx 

I0 «° 2 ? , Th l FraCt ° 9el CM 650(S) 03110,1 excha "9e resin used for purification, adsorbed the PEG and unmodified I FN 
effectively. The strength of adsorption was dependent upon the degree of PEGylation The anKZJSIS 

SSSSL*r nrrj™ The peg - ,fn ° ii9omere were eiuted w » h 

mg endotoxins. The resulting preparation contained >99% of conjugate of Formula I and was free of unn^odSiedlFN 
B. Large-scale Preparation of conjugate of Formula I 

[002 u! ,housand hundred 300 'orty milligrams (156 umol) of the reagent of Formula II faveraae molseui^r 

Jli 9 ( J Mm °° ° f ' nterfer0n 50 mM borate Duffer - P H 9 -°- 1116 final Protein/reagent ratio was 1 -3 and the SS 
l fl « it " P !, " concentration was 5 3 m 3/ml. The reaction mixture was stirred for 2 hours aU°C The reaction 

was stopped by adjusting the pH to 4.5 with glacial acetic acid 

EMD^CM^TnmvroiT "^k*?? T'" ^ ^ ° nt ° 3 C0 ' Umn P aCked with 600 "* ^ctogel 

1 CM 650 < M > P re vously equilibrated wrth 20mM sodium acetate, pH, 4.5 at a linear velocity of 1 Scm/min The 

Ss andT^'f" ^ eqUi ' ibrati0n bUffef f °" 0Wed by 10 mM Na ^' 10 re ™ ve -UlnSK ^reSyprnd! 

S^ESSEt The ,ri ug r of FonTiijia 1 was e,uted the et ' uiiibratton *t c^SK 

IfcSTh JrS f ^ f 8 , S Sd 10 th6 ° 0,Umn WaS rem ° Ved by Washln 9 with 0 75 M NaCI i" the equi- 

nto T fin!i „ , ° nJU f « ° f FOrmU ' a '■ WhiCh W3S e ' Uted 31 °- 3 - 0 5 ^' was further concentrated and diafiltered 

ZZ^^T.^ mM sodium acetate ' pHi 50 - containin9 150mM NaCI - The overal1 * *° 

[0028] The purified PEG-IFN from the large-scale preparation consists of >99% conjugate of Formula I Theaveraoe 
molecular weight of the conjugate of Formula I of this example is 62,000 daltons, including theZlecuIJ weioht of 
FNct2a which is 1 9,241 daltons, and the average molecular weight of the reagent which is be^een^W^MJO^nd^lslooo 
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daltons, about 43,000 daltons. 
Example 2 

5 Characterization of conjugate of Formula { 
Protein Determination 

[0029] Protein concentrations were determined using an A^q value of 1 .0 for a 1mg/ml solution of IFNa a2a. 

10 

SDS-PAGE Analysis 

[0030] The conjugate was analyzed by sodium dodecyl (lauryl) sulfate/polyacrylamide (8-1 6%) gel electrophoresis, 
under reducing conditions, according to the methods of Laemmli (Nature 227, 680 (1970)). SDS-PAGE containing 
15 PEG-conjugates were stained for protein using Fast Stain (Zoion Research, Inc.) according to the manufacturer's 
instructions. 

Determination of Endotoxin Levels 

20 [0031] Endotoxin levels were determined using the LAL method, according to the manufacturer's instructions. All 
preparations contained <5 EU/mg endotoxins. 

Example 3 

25 f n Vitro Bioactivitles of conjugate of Formula I 
Antiviral Activity in Bovine Kidney Cells 

[0032] The in vitro antiviral activity of IFNa2a and the conjugate of Formula I as prepared in Example 1.A. were 
30 determined in a cell culture bioassay employing Madin-Darby bovine kidney (MDBK) cells challenged with vesicular 
stomatitis virus (Rubinstein et al., supra). The antiviral activities are listed in Table 1, along with their corresponding 
residual activities as a percentage of the starting I FN. 

Table 1 

Anti-Viral Activities ~~ ™ 

Samples PEG Type Total PEG Mass # Lys Modified Specific Activity Residual Activity 
(kDa) (U/mg) (%) 

!FNa2a - 2.00x10 fl 100 

Conjugate of Branched 40 1 1.40 x10 7 7 

Formula I 



in Vitro Antiproliferative Activity in Human Tumor Cells 

45 

[0033] The fn vitro antiproliferative activities were assayed in human Daudi (Burkitfs Lymphoma) cells, as described 
by Borden et al. Human Daudi cells were maintained as stationary suspension cultures in RPMI 1540 supplemented 
with 1 0% fetal bovine serum and 2 mM glutamine (Grand Island Biologicals, Grand Island, NY). The cells were screened 
and found to be free of mycoplasma. Cells (2 x 1 0 4 ) were added to wells of microtiter plates (Costar, MA) in 1 00 uJ of 
50 medium. Various concentrations of I FN and the conjugate of Formula I as prepared in Example 1 .A. were added to the 
wells in a volume of 1 00 uJ. The plates were incubated at 37°C in 5% C0 2 for 72 hours. Cells were pulsed with 0.25u.Ci/ 
well o^H-thymidine (AtewEngland Nuclear, Boston, MA), sixteen hours before cell harvesting. The cells were harvested 
onto glass filters and counted in a liquid scintillation counter. The results were expressed as % Inhibition calculated 
using the formula: 

55 

% Inhibition = [ (A- B/ A] x 100, 
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where; 



A = cpm in control culture (cells incubated in medium alone) 
B = cpm in experimental culture 



Example 4 



In Vrtro antiproliferative activities in human Daudi (Burkitfs IvmDhomal call lino* 


Sample 


Antiproliferative IC50 (ng/ml) 


Activity Increase 


IFNa2a 

Conjugate of Formula I 


0.56 
0.02 


1x 
28x 



Pharmacokinetics 



Table 3 



Terminal Half-Lives (t 1/2) and Mean Plasma Residence Time 


Sample 


l 1/2 (hours) 


Plasma Residence Time (hours) 


IFNo2a ™" 


2.1 


1.0 


Conjugate of Formula I 


15.0 


20.0 


lerminai n/2 estimated by log linear regression^ " 



Example 5 
Immunogenicitv 

Si JET* BDF " 1 ^ (t6n PSr 9r ° UP) Were lnjected ln ^peritonialiy once per day five times oer week with 
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Table 4 



Immunogenicity 


Treatment 


Antibody (INU/ml) * 


Median 


Range 


IFNa2a 

IFNct2a Aggregates 
Conjugate of Formula I 


2,400 
42,667 
0 


217-8,533 

8,000-768,000 

0-1,133 



• Interferon neutralizing units/mi 



Example 6 

Antitumor activity In Vivo 

[0039] The in vivo antitumor activity of a conjugate of Formula I (PEG2-IFNalpha2a) and unmodified IFNalpha2a 
were evaluated by determining their ability to reduce the size of various human tumor cells implanted subcutaneously 
into mice. Results are shown in Figures 1-6. 

[0040] Procedure: Athymic nude mice (Harlan) received a subcutaneous implant under the left rear flank of 2 x 1 0 6 
human renal A498 cells (Figures 1 and 2), human renal ACHN cells (Figures 3 and 4), or human renal G402 cells 
(Figures 5 and 6). 3 to 6 weeks were allowed for the tumors to become established, as indicated. The size criteria for 
acceptance into the study was 0.05 to 0.50 cubic centimers. The mice were given total weekly doses of 
PEG2-IFNalpha2a or unmodified IFNalpha2a of 30, 60, 120 or 300 u.g. In the case of PEG2-IFNalpha2a the mice were 
treated one time per week (Monday) with 30, 60, 120 or 300 ng of PEG2-!FNalpha2a per treatment. In the case of 
unmodified IFNalpha2a the mice were treated three times per week (Monday, Wednesday, Friday) with 10, 20, 40 or 
100 u.g of IFNalpha2a per treatment. The duration of treatment was 4 to 5 weeks depending on tumor aggressiveness. 
Tumor volumes were measured every Monday prior to treatments. 

[0041] Results: PEG2-IFNalpha2a showed a marked reduction in A498 tumor size as compared to unmodified 
IFNa!pha2a for all weekly dosage levels tested, at 7 days, 1 4 days, 21 days and 28 days after the beginning of treatment 
(Figures 1 and 2). Treatment continued for four weeks. Seven days after treatment was discontinued three mice in- 
each group were sacrified. In the three mice treated with PEG2-IFNalpha2a no residual tumor was observed. In mice 
treated with unmodified IFNalpha2a the A498 tumor weight was 1 .28 grams, 0.62 grams, and 1 .60 grams respectively 
In each of three mice. The A498 tumor weight was 2.32 grams, 2.37 grams, and 1 .94 grams in each of three control 
mice. At 80 days after the end of the four week treatment period the existence of tumors was determined by palpation 
in seven mice. All seven mice were free of tumor tissue by palpation. 

[0042] PEG2-IFNalpha2a showed a significant reduction in ACHN tumorsize as compared to unmodified I FNalpha2a 
for weekly dosage levels of 60, 120, and 300 u.g, at 14 days, 21 days, 28 days and 35 days (Figures 3 and 4). 
[0043] PEG2-IFNalpha2a showed a significant reduction in G402 tumorsize as compared to unmodified IFNalpha2a 
for weekly dosage levels of 60 and 120 \ig t at 14 days, 21 days, 28 days and 35 days (Figures 5 and 6). 



Claims 

1 . A physiologically active pegylated Interferona conjugate having the formula 



50 
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ROCH 3 CH 2 (OCH iCH^- 



10 




R'OCH 2 CH 2 <OCH 2 CH £ B 0 __c_ rf£ \e X IFN « 



600 xT^Sl^' ^ ind6P ? nd T tly CrC6 " alkyl; X iS NH ° r 0; n and n " are inteflere having a sum of from 
dins to 66 000 dlT 96 m0,eCU ' ar Wel ' 9ht ° f P0 ^ ethy,ene *°* h SaW ^,000 

2 ' Jaltoni U9ate °' Cl3im 1 Wherein the m0lecular wei 9 ht of the Polyethylene glycol units is from 35,000 to 45,000 

20 

3. A conjugate of claim 2 wherein the molecular weight of the polyethylene glycol units is 40,000 daltons. 

4. A conjugate of claim 1 wherein R and FT are methyl. 
25 5. A conjugate of claim 1 wherein X is NH. 

6. A conjugate of claim 1 wherein the Interferon a is Interferon a2a. 

7. A conjugate of claim 1 wherein the average sum of n and n" is 850 to 1000. 

8 ' iSJS 4?0°' C ' aim 1 Wh6r6in R ^ R ' ^ methy ' : X fe NH; lnterfer ° n " is ,nterferon and ° ne or ho* of n 

* *' anSteoS) 0 ' C ' aim 1 Wh6rein R R ' methyl: X iS NHl lnterfer ° n a 15 ,nterferon «*« and one ° r b <*h of n 

10 ' hSSi ° f C ' aim 1 Whfch 9reater antiproliferative activi, y than ,n,erfe ™ a and less antiviral activity than 

40 tZ^mT^Z^ 31 ^ 5? rf , er ° n a C ° njU9ate haVin9 an inCr6aSed anti P~liferative activity and de- 

FtoZta r ^ C ° mP terfer ° n 0,1 Whlch meth0d COnsists of cova,ent| y linki "9 a reagent of 
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ROCH 2 CH 2 (OCH 2 CH z )n , f 



50 



<PH 8 ) 40 

S H 

ss wherein R, R\ n and n' are as defined in claim 1 , to Interferon a to produce said pegylated Interferon a conjugate. 

1 \7d a rc^ 
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13. Pharmaceutical compositions for the treatment or prophylaxis of immunomodulatory disorders such as neoplastic 
diseases or infections diseases comprising a pegylated Interferon a conjugate as claimed in any one of claims 
1-10 and a therapeutically inert carrier. 

5 14. The use of a pegylated Interferon a conjugate according to any one of claims 1 -1 0 for the manufacture of medi- 
caments for use in the treatment or prophylaxis of illnesses. 
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PatentansprUche 

1 . Physiologisch wirksames pegyliertes Interferon ct-Konjugat mit der Formel 



ROCH 2 CH»(OCH jCHj), Q 



R'OCH % CH4KH aCH^. o— C— ^ ]f X IFNa 




25 worin R und R' unabhangig C r C 6 -Alkyl darstellen; X NH oderO darstellt; n und n' ganzeZahlen mit einer Summe 

von 600 bis 1 500 sind und das mittlere Molekulargewicht der Polyethylenglykoleinheiten in dem Konjugat 26 000 
Dalton bis 66 000 Dalton ist. 

2. Konjugat nach Anspruch 1 , worin das Molekulargewicht der Polyethylenglykoleinheiten 35 000 bis 45 000 Dalton 
30 ist. 

3. Konjugat nach Anspruch 2, worin das Molekulargewicht der Polyethylenglykoleinheiten 40 000 Dalton ist. 

4. Konjugat nach Anspruch 1 , worin R und R' Methyl darstellen. 

35 

5. Konjugat nach Anspruch 1 , worin X NH darstellt. 

6. Konjugat nach Anspruch 1 , worin das Interferon a Interferon a2a ist. 

40 7. Konjugat nach Anspruch 1 , worin die mittlere Summe von n und n' 850 bis 1 000 ist. 

8. Konjugat nach Anspruch 1 , worin R und R' Methyl darstellen; X NH darstellt; Interferon a Interferon a2a darstellt 
und einer oder beide von n und n* 420 ist. 

45 g. Konjugat nach Anspruch 1 , worin R und R' Methyl darstellen; X NH darstellt; Interferon a Interferon a2a darstellt 
und einer oder beide von n und n' 520 ist. 

10. Konjugat nach Anspruch 1 , welches eine hohere antiproliferative Wirksamkeit als Interferon a und eine geringere 
antivirale Wirksamkeit als Interferon a aufweist. 
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1 1 . Verfahren zur Herstellung eines pegylierten Interferon oc-Konjugats mit einer erhohten antiproliferativen Wirksam- 
keit und verminderten antiviralen Wirksamkeit, verglichen mit Interferon a, wobel das Verfahren Im kbvalenten 
Binden eines Reagenz der Formel II 
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ROCHjCHj^C^CH^n-O-S-N 

ri^lbesteS AnSPfUCh 1 deflniert ** a " lnterfer ° n ° Herete " Un 9 d6S P e 9y |ierten "« erfe ™ 

12 ^ P h h e Tb^1n? I C nH eZlJS T enSe,2Un9en • umfassendein P e ^ iertesln ^ona-Konjugatnacheine m derAn S prii- 
che 1 bis 10 und einen therapeutisch inerten Trager. 

13 * wi™, ZU h Sa ^T en t et2Un9en 2Ur Behandlun 9 oder P'ophylaxe von immunomodulatorischen St8run- 
gen w.e neoplasfsche Erkrankungen oder Infektionserkrankungen, umfassend ein pegyliertes Interferon a-Kon- 
jugat nach e.nem der Anspruche 1 bis 10 und einen therapeutisch inerten Trager. 

M ' ^Timt "P 8in8 w P^'jf^" lnte rferon a-Konjugats nach einem der Ansprtiche 1 bis 1 0 2 ur Herstellung von 
Arzne.rn.ttem zur Verwendung bei der Behandlung oder Prophylaxe von Krankheiten. 

Revendications 

1 . Conjugu6 d'interferon a pegyle physiologiquement actif, repondant k la f ormule 



D H 

R0CH 2 CH 2 (OCH 2 CH J ) n --O- c *-N 



(< 

ROCH^OCHaC^— O-fi-fl C-X— IFNa 

^nti^Tnl? R 61 R ' inde P endamment des 9™P<* alkyle en Cl -C 6 ; X est NH ou O; n et n' sont des nombres 
ent ers dont .a somme vaut de 600 a 1 500; et la masse moleculaire moyenne des motifs polyethyleoeglycol dans 
Ied.tconjugu6estde26 000daltons&66 000daltons. yieuegiyco. oans 

2 ' I S U 0 9 00 6 dattoIIs la reVendiCati0n 1 danS lequel la masse mol ^«'aire des motifs polyethyleneglycol est de 35 000 
3 " dajlon? U§ Se, ° n ' a reVendiCati0n 2 dans lequel la masse ™'eculaire des motifs polyethyleneglycol est de 40 000 

4. Conjugu6 selon la revendication 1 dans lequel R et R' sont des groupes mdthyle. 

5. ConjuguS selon la revendication 1 dans lequel X est NH. 

6. Conjugue selon la revendication 1 dans lequel I'interteron o est Finteiteron ct2a. 

7. Conjugu6 selon la revendication 1 dans lequel la somme moyenne de n et n' vaut de 850 k 1 000. 

8. Conjugue selon la revendication 1 dans lequel R et R- sont des groupes methyle; X est NH; ('interferon a est 
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Pinterferon a2a; et un des nombres n et n' ou les deux valent 420. 

9. Conjugue selon la revendication 1 dans lequel R et R' sont des groupes methyle; X est NH; Interferon a est 
I'interferon a2a; et un des nombres n et n* ou les deux valent 520. 

10. Conjugue selon la revendication 1 qui possede une activity antiproliferante plus forte que I'interferon a et une 
activite antivirale plus faible que 1'interferon a. 

11. Precede de production d'un conjugue ^interferon a pegy!6 ayant une activite antiproliferante plus forte et une 
activite antivirale plus faible que 1'lnterteron a, ce procedeconsistant & iier de facon covalente un reactif deformule II 



dans laquelle R, R\ n et n' sont tels que definis dans la revendication 1 , 
& de I'interferon a pour produire ledit conjugue d'interferon a pegyle. 

12. Compositions p harm ace utfques comprenant un conjugue d'interferon a pegyte selon Tune quelconque des reven- 
dications 1-10 et un vehicule inerte sur le plan thdrapeutique. 

13. Compositions pharmaceutiques pour le traitement ou la prophylaxic de troubles immunomodulateurs tels que des 
maladies nSoplasiques ou des maladies infectieuses comprenant un conjugue d'interferon a pegyle selon Tune 
quelconque des revendications 1-10 et un vehicule inerte sur le plan therapeutique. 

14. Utilisation d'un conjugue d'interferon a p6gyie selon Tune quelconque des revendications 1-10 pour la fabrication 
de medicaments destines k Stre utilises dans le traitement ou la prophylaxie de maladies. 
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R'OC^CH^OCH^H^,,— O-C-N £ 
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